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EXECUTIVE SUMMARY

Sandia National Laboratories/New Mexico is proposing a risk-based no further action (NFA)
decision for Solid Waste Management Units (SWMU) 275, 10, 12B, 65E, 94A, 57A, 61A, 71,
and 85. Review and analysis of all relevant data for these SWMUSs indicate that concentrations
of constituents of concern (COC) at these sites are less than applicable risk assessment action
background levels. Thus, these SWMUs are proposed for an NFA decision based upon
confirmatory sampling data demonstrating that COCs that may have been released from the
SWMUs into the environment pose an acceptable level of risk under current and projected
future land use, as set forth by Criterion 5, which states, “The SWMU/AQOC [area of concern]
has been characterized or remediated in accordance with current applicable state or federal
regulations, and the available data indicate that contaminants pose an acceptable level of risk
under current and projected future land use” (NMED March 1998). Each of the above-listed
SWMUs is briefly described below.

SWMU 275 (the Technical Area [TA] V Seepage Pits in Operable Unit [OU] 1306) contains two
inactive septic tanks connected to six seepage pits. In 1994 preliminary investigations
(including a subsurface active soil-gas survey that used direct-push borings and a surface
passive soil-gas survey) were conducted at the site. Subsurface samples were taken from
boreholes that had been drilled to the groundwater (520 feet) at the center of the seepage pit
location. Based upon analysis results of these samples, the following residual COCs occur in
isolated intervals within the borehole: metals, radionuclides, volatile organic compounds (VOC),
and semivoclatile organic compounds (SVOC). A separate ongoing groundwater investigation is
being performed for the entire TA-V complex to address groundwater issues. The site
assessment concludes that SWMU 275 does not have potential to affect human health under
an industrial iand use scenario. Because of the subsurface depth of the SWMU 275 seepage
pits, no complete ecological pathways exist, and evaluation of ecological risk is not warranted.

SWMU 10 (the Burial Mounds in OU 1333) is an inactive site that contains primarily soil/debris
from salvage operations that had been conducted after an accidental detonation of two mock
weapons inside a bunker at the site. A radiological voluntary corrective measure (VCM)
activities were performed in March 1995 and April—May 1996 to remove sources of radiclogical
anomalies. A voluntary corrective action was taken in May 1998 to remove the vermiculite
mound. The site assessment concludes that SWMU 10 does not have potential to affect
human health under an industrial land-use scenario. After considering the uncertainties of
related available data and modeling assumptions, it was determined that ecological risks
associated with SWMU 10 were very low.

SWMU 12B (the Burial Site {Lurance Canyon] in OU 1333) is one of two subunits comprising
SWMU 12. SWMU 12A (the Open Dump) had been previously submitted for an NFA decision
in May 1997. SWMU 12B is located within the graded portion of SWMU 65D (the Lurance
Canyon Explosive Test Site [LCETS]). The site is associated with debris generated during
testing operations and historical grading activities in support of current Lurance Canyon Burn
Site (LCBS) operations. In 1997 a VCM was performed at the site to excavate and characterize
all fill material in the arroyo. The arroyo drainage was reestablished and stabilized. Analysis
revealed the foliowing residual COCs at SWMU 12B: metals, radionuclides, high explosives
(HE), VOCs, and SVOCs. The site assessment concludes that SWMU 12B does not have
significant potential to affect human health under a recreational land-use scenaric. After
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considering the uncertainties associated with the available data and modeling assumptions, it
was determined that ecclogical risks associated with SWMU 12B were low.

SWMU 65E (the Far-Field Dispersion Area in OU 1333) is the farthest extent (far-field)
fragmentation area associated with open-detonation tests at the LCETS. A radiclogical VCM
was conducted at the site in March 1995, during May—June 1996, and in October 1996.
Radiological VCM activities were conducted during March 1995 and May, June, and October
1996. Point sources and small area sources were removed in March 1995. Larger area
sources were remediated in May, June, and October 1998. Sampling analysis revealed
residual metals and radionuclides at the SWMU. The site assessment concludes that

SWMU 65E does not have potential to affect human health under a recreational land-use
scenario. After considering the uncertainties associated with the available data and modeling
assumptions, it was determined that ecological risks associated with SWMU B5E were very low,

SWMU 94A (the LCBS Aboveground Tanks in OU 1333) is comprised of three aboveground
storage tank locations: one active and two inactive areas where the tanks have been emptied
and/or removed. The NFA addresses historical releases from all three aboveground storage
tank locations. However, the active aboveground storage tank location is operating in
compliance with all current applicable federal and state regulations and is not regulated under
the Resource Conservation and Recovery Act. The aboveground storage tanks were used to
stere JP-4 and water in support of testing operations at the LCBS. Confirmatory sampling
analysis at the site revealed the following COCs at the site: radionuclides, VOCs, and SVQOCs.
The site assessment concludes that SWMU 94A does not have significant potential to affect
human health under a recreational land-use scenario. After considering the uncertainties
associated with the available data and modeling assumptions, it was determined that ecological
risks associated with SWMU 94A were very low.

SWMU 57A (the Workman Site: Firing Site in OU 1334) is a former artillery firing area that

was active during World War Il for the development of the proximity fuse—a radar-activated,
variable-timed bomb fuse used in antiaircraft defense munitions. A variety of artillery pieces
were used to fire test shells at targets suspended between the two former towers at SWMU 57B
(the Workman Site: Target Area) located approximately 2 miles to the east. Confirmatary
sampling analysis identified the following COCs at the site: metals, radionuclides, residual

HE, SVOCs, VOCs, and polychlorinated biphenyl. The site assessment concludes that

SWMU 57A does not have significant potential to affect human health under an industrial-use
scenario. After considering the uncertainties associated with the available data and modeling
assumptions, it was determined that ecological risks associated with SWMU 57A were low.

SWMU 61A (the Schocolhouse Mesa Test Site: Blast Area in OU 1334) is an inactive explosives
test site located within the former Area Z explosives testing area. SWMU 61A contains a
previously cleared area, one long low debris mound located southwest of the cleared area,

a second former debris mound located northwest of the cleared area, and three concrete
blocks. Both mounds were dismantied during confirmatory sampling. A radiological VCM was
performed in March 1995 and in February, March, May, July, and October 1996. Sampling
analysis revealed the following residual COCs at the SWMU: metals, radionuclides, HE,

VOCs, and SVOCs. The site assessment concludes that SWMU 61A does not have potential to
affect human health under an industrial land-use scenario. After considering the uncertainties
associated with the available data and modeling assumptions, it was determined that ecological
risks associated with SWMU 61A were low.
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SWMU 71 (the Moonlight Shot in QU 1334) is an explosives test site that was active from 1956
to 1961. Testing activities examined the possible radioactive fallout dispersion patterns that

. could result from a noncritical weapon detonation during transport or assembly scenarios.
These airborne dispersion tests used depleted uranium in place of fissionable materials and
yielded no nuclear fission products. A radiological VCM was performed during January—March
1995 and January—March 1996. Confirmatory sampling analysis revealed the following
residual COCs at the SWMU: metals, radionuclides, and residual HE. The site assessment
concludes that SWMU 71 does not have potential to affect human heaith under an industrial
land-use scenario. After considering the uncertainties associated with the available data and
modeling assumptions, it was determined that ecological risks associated with SWMU 71 were
insignificant.

SWMU 85 (the Firing Site [Building 9920] in OU 1335) is an active test site where both
aboveground and subsurface firing tests and reactor meltdown tests have been performed. A
radiological VCM was performed in July and September 1995 and during March—June 1996.
Sampling analysis revealed residual metals and HE COCs at the site. The site assessment
concludes that SWMU 85 does not have significant potential to affect human health under an
industrial land-use scenario. After consideration of the uncertainties associated with the
available data and modeling assumptions, it was determined that ecological risks associated
with SWMU 85 were insignificant.
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1.0 INTRODUCTION

Sandia National Laboratories/New Mexico (SNL/NM) is proposing No Further Action (NFA) _
Proposals for nine Environmental Restoration (ER) Solid Waste Management Units {SWMUs).
The following SWMUs are listed in the Hazardous and Solid Waste Amendments Module IV
(EPA August 1993) of the SNL/NM Resource Conservation and Recovery Act Hazardous Waste
Management Facility Permit (NM5890110518) (EPA August 1992). Proposals for each SWMU
are located in this document as follows:
Operabie Unit 1306

¢ SWMU 275, TA-V Seepage Pits (Section 2.0)
Operable Unit 1333

» SWMU 10, Burial Mounds (Section 3.0)

« SWMU 12B, Buriai Site (Section 4.0)

« SWMU 65E, Far-Field Dispersion Area, L.urance Canyon Explosive Test Site
(Section 5.0)

o  SWMU 94A, Aboveground Tanks, Lurance Canyon Burn Site (Section 6.0)
Operable Unit 1334

e SWMU 57A, Workman Test Site: Firing Site (Section 7.0)

¢ SWMU B1A, Schoolhouse Mesa Test Site: Blast Site (Section 8.0)

«  SWMU 71, Moonlight Shot Area (Section 8.0)
Operable Unit 1335

e SWMU 85, Firing Site (Building 9920) (Section 10.0)

These proposals each provide a site description, history, summary of investigatory activities,
and the rationale for the NFA decision.
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10.0 SOLID WASTE MANAGEMENT UNIT 85

101 Summary

Solid Waste Management Unit (SWMU) 85, Firing Site (Building 9920), is an active test site
where both aboveground and subsurface firing tests and reactor meltdown tests were
performed. Constituents of concern (COC) are high explosives (HE) and metals, particularly
depleted uranium (DU) and beryllium. A radiological voluntary corrective measure (VCM) was
performed on the site, and confirmation samples were collected. Review and analysis of all
relevant data for SWMU 85 indicate that average concentrations of COCs at this SWMU

are less than (1) Sandia National Laboratories/New Mexico (SNL/NM) or cther applicable
background limits; or (2) Proposed Subpart S or other action levels; or (3) applicable risk
assessment action levels. Thus, SWMU 85 is being proposed for a no further action (NFA)
decision based upon confirmatory sampling data demonstrating that COCs that may have been
released from this SWMU into the environment pose an acceptable level of risk under current
and projected future land uses, per NFA Criterion 5, which states, “The SWMU/ACC [area of
concern] has been characterized or remediated in accordance with current applicabie state or
federal regulations, and the available data indicate that contaminants pose an acceptable level
of risk under current and projected future land use” (NMED March 1998).

10.2 Description and Operational History

Section 10.2 describes SWMU 85 and discusses its operational history.

10.2.1 Site Description

SNL/NM Environmental Restoration (ER) SWMU 85, (Figure 10.2.1-1) is located in the Coyote
Test Field Area, 1,500 feet east of Technical Area lll. The site encompasses four areas in the
vicinity of Building 9920. SWMU 85 is on land owned by the U.S. Air Force (USAF), permitted
to the U.S. Department of Energy (DOE) and SNL/NM. Itis comprised of four firing sites that
cover approximately 14.3 acres. The mean elevation of the site is 5,454 feet above sea level
{SNL/NM March 1996a). Current and projected land uses for SWMU B5 are industrial.

SWMU 85 lies on the western margin of the Sandia Fault Zone. The geologic material
underlying the site consists of thick alluvial sediments that overlie deep bedrock. An alluvial fan
and piedmont colluvium overlie the Santa Fe Group Strata. The Santa Fe deposits are
estimated to be approximately 3,000 feet thick beneath SWMU 85. The Site-Wide
Hydrogeologic Characterization Project (SWHCP) 1994 Annual Report (SNL/NM March 1995)
describes the regional geology.

SWHCP soil surveys and surficial mapping provide general soil characteristics for the area
around SWMU 85. The dominant soil groups in the area include the Tome very fine sandy loam,
and the Tijeras gravely fine, sandy loam. The soils underlying the site are defined as the Tijeras
gravely fine sandy loam. The estimated recharge rate for soils in the area range from between
0.002 and 0.071 centimeter (cm) year (yr), which yields downward seepage velocities ranging
between 0.03 and 11.8 cm/yr (SNL/NM October 1995).
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No perennial surface-water bodies are present in the immediate vicinity of SWMU 85. The
nearest surface drainage is the ephemeral water course of an unnamed arroyo located
approximately 1,000 feet north of Building 9920, SWMU 85 is situated between two tributaries
that form this arroyo. The arroyo flows into an internal drainage basin.

SWMU 85 lies in the HR-2 geohydrologic region described in the SWHCP 1994 annual report
(SNL/NM March 1995}. This region is an intermediate geohydrologic zone between the HR-1
zone to the west and the HR-3 zone to the east. Itis comprised of a northeast/southwest-
trending fault complex, which includes segments of the Sandia, the Tijeras, and the Hubbell
Springs Faults.

The uppermost interval of groundwater saturation in HR-2 will be found as unconfined to
semiconfined aquifers in the alluvial facies of the Santa Fe Group and Piedmont alluvium, and
as semiconfined to confined aquifers in the local bedrock units. Examples of these two aquifer
models are found in two wells located near the site. Monitoring well STW-1, which is 6,100 feet
southeast of Building 9926, is screened in the Tertiary Conglomerates. Depth to groundwater in
this well is 155 feet below ground surface (bgs). Monitoring well LMF-1 is 6,800 feet southeast
of the site. Depth to groundwater in this well is 347 feet bgs. This well is screened in the Abo
Sandstone (SNL/NM March 1996b).

For a detailed discussion of the local setting at SWMU 85, refer to the “RCRA [Resource
Conservation and Recovery Act] Facility Investigation [RFI] Work Plan for Operable Unit 1335,
Foothills Test Area” {SNL/NM March 1996a).

10.2.2 Operational History

Four firing site/test areas are associated with SWMU 85 (Figures 10.2.2-1 and 10.2.2-2).
Explosives were limited to 50 pounds or less during testing. Buiiding 9920 was the control room
for the firing sites (Gaither October 1891). Firing Site 1 is located directly west of Building 9920
and is defined by a 20- by 30-foot area adjacent to the building and a smaller 10- by 10-foot
area northwest of the building. Firing Site 2 is a series of tanks and pressure vessels, known

as the VGES (source of this acronym is unknown) tanks, located about 140 feet west of
Building 9920. Firing Site 3 is the former location of an inflatable building. Site 3 was sampled
in April 1997, and underwent a risk screening assessment in September 1997, which showed
no significant risk {Fate June 1997). Firing Site 4 is the location of the Cable Suspension
Facility, which is approximately 1,300 feet northwest of Building 9920.

Firing Site 1 is comprised of six small pits excavated to a depth of 6 to 8 feet (Author [unk]
Date [unk], Perkins December 1984, Martz October 1985a). Beryllium disks (approximately
100 grams total) were placed in the pits. When an explosive charge was placed on top of the
disks and detonated, the beryllium was propelled downward {Author [unk] Date [unk], Perkins
December 1984). It is believed that the pit openings were plugged with concrete before the
firing tests were conducted (Martz October 1985b). After each test, the pits were covered with
approximately 6 inches of soil and ultimately backfilled (Perkins December 1984, SNL/NM and
ITRI April 1988). Locations of these pits were believed to be either between Building 9920 and
the two cable run boxes west of the building, or 30 to 50 feet west of the cable run boxes
(Author [unk] Date [unk], Young January 1996).
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Firing Site 2 is associated with tests conducted in the late 1970s that involved simulating reactor
core meltdown scenarios by submerging molten core material in a large VGES tank containing
water and observing the reaction (Perkins December 1984, Martz October 1985a, SNL/NM Date
[unk]a, Marshall September 1993). The simulated core material, called corium thermite, was
comprised of an alloy of zirconium, nickel oxide, chromium oxide, iron oxide, molybdenum
oxide, and about 40 kilograms (kg) of DU (Perkins December 1984, Martz October 19854,
SNL/NM Date [unk}a, Marshall September 1993, Author [unk] Date [unk]). These tests
contaminated the soil around the VGES tank with DU (Marshall September 1993). The core
material was deposited in the area and the water was pumped onto the ground. The area was
later graded.

An aerosol experiment using 100 grams of cesium icdide was also performed in a tank. This
tank was vacuumed afterward, and approximately 90 percent of the cesium iodide was
recovered {Perkins December 1984).

Dispersion tests were conducted on the surface at either Firing Site 1 or Firing Site 2.

These involved blowing up small discs of cadmium sulfide (100 grams total) using 10,000 to
11,000 grams of manganese dioxide per shot. Also tests were performed using lithium hydride
shots in an unspecified area (Martz September 1985, Young and Wrightson April 1995).
Although the specific locations of these tests are not known, it is believed that they took place in
the general areas of Firing Sites 1 and 2.

Firing Site 3 occcupies the area known as the “old air building,” which was an infiatabie building.
A series of eight dispersion tests were conducted within the building (Marshall September
1993). Each test involved a charge of 47 to 220 grams of DU powder and 0.5 pound of
Composition 4 (0-4) HE. The charge was detonated to study the dispersion of DU while the
building trapped the emissions. Plastic sheeting was placed on the unpaved floor of the building
to capture the dispersed DU, After the test, aerosolized uranium was allowed to settle onto the
plastic, which was then rolled up and disposed of in the Mixed Waste landfill (Marshall
September 1993). The inflatable building has since been removed from the site.

The first test program conducted at the Cable Suspension Facility, Firing Site 4, was the
SSAGE-2 tests series. This largest firing site at SWMU 85 covers an area of 13.2 acres. A
sphere containing approximately 220 grams of DU was detonated using 0.5 pound of C-4 HE.
The sphere fragmented into large pieces rather than aerosolizing as planned. Site personnel
recovered about 100 of the 220 grams of DU from this test. This was the only DU experiment
conducted at this facility (Marshall September 1993). Approximately 50 to 100 pounds of
baratol, which contains barium nitrate, were used in some of the tests at this location. The
barium oxide from the explosion was dispersed into the area and was deposited on the soil in
the vicinity of the test area (Marshall September 1933).

Most recent testing primarily involved shock-wave experiments using air detonations of
hydrogen. Methyl acetylene-propene-propadiene gas and bromofluoromethane were also used.
These tests were performed in the structure (flame pad) directly west of Firing Site 2. Because
the explosives were gases, no residual material remained in the environment. Therefore, the
flame pad area was not investigated.

COCs at SWMU 85 include DU, HE, and metals, particularly beryllium.
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10.3 Land Use

10.3.1 Current

SWMU 85 is on land owned by the USAF permitted to DOE and SNL/NM. Current land use is
industrial, as a firing test site by SNL/NM Organization 6314.

10.3.2 Future/Proposed

SWMU 85 has been recommended for a future land use of industrial (DOE and USAF March
1996).

104 Investigatory Activities

SWMU 85 has been characterized and/or remediated in a series of three investigations.
Section 10.4 discusses the investigatory activities.

10.4.1 Summary

SWMU 85 was initially investigated under the DOE Comprehensive Environmental Assessment
and Response Program (CEARP) in the mid-1980s, which included nonsampling data coliection
(initial interviews, records search, literature survey, etc.) and a site inspection {Investigation #1).
Beginning in 1994 preliminary investigations were conducted that included unexploded
ordnance (UXO)/HE, radiological, cultural-resources, sensitive-species, and a geophysical
survey (Investigation #2). RFl sampling was performed in 1997 (Investigation #3).

10.4.2 Investigation #1-—Comprehensive Environmental Assessment and
Response Program

10.4.2.1 Nonsampling Data Collection

SWMU 85 was originally reported in the 1985 CEARP interviews (DOE September 1987).
Several firing tests were conducted at locations where approximately 6 kg of beryllium was
placed in pits about & feet wide, and an explosive charge was detonated in these pits. The
material was reportedly never removed but was covered with concrete and marked with stakes;
however, the stakes could not be found during the CEARP investigation.

Qther tests described in the CEARP include surface firing tests involving small discs containing
cadmium sulfide (100 grams total). Other materials reportedly released at SWMU 85 include
small quantities of toluene, methanol, isopropyl alcohol, acetone, and inorganic acids that were
used for cleaning.

Subsequent to the CEARP inspection, the U.S. Environmental Protection Agency, (EPA)
conducted a RCRA Facility Assessment {RFA) (EPA April 1987). SWMU 85 was identified as
SWMU 125 in the resulting document, which reiterated the findings of the CEARP Investigation.
Conclusions in the RFA were as follows:
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* A high potential existed for release to the air, soil, and surface water
¢ A low potential existed for release to groundwater
e A low potential existed for subsurface gas generation.

10.4.2.2 Sampling Data Collection

No samples were collected as part of the CEARP Investigation.

10.4.2.3 Data Gaps

No data were availabie to confirm whether hazardous or radioactive materials or wastes were
disposed of or released to the surrounding environment.

10.4.2.4 Results and Conclusions

The CEARP findings for SWMU 85 were positive for RCRA-regulated hazardous waste, and the
site was assigned a Hazardous Ranking Score of 4.1.

10.4.3 investigation #2—SNL/ER Preliminary Investigations

10.4.3.1 Nonsampling Data Collection

This section describes the nonsampling investigation data collected at SWMU 85,

10.4.3.1.1  Background Review

A background review was conducted in order to collect available and relevant information
regarding SWMU 85. Background information sources included interviews with SNL/NM staff
and contractors familiar with the site's operational history and existing historical site records and
reports. The study was doccumented completely and has provided traceable references that
sustain the integrity of the NFA proposal. The following lists the information sources that were
used to assist in the evaluation of SWMU 85 and referenced in Section 10.2.2, Operational
History of this chapter.

+ Field notes from site inspections conducted at the site by SNL/NM ER staff (Gaither
September 1991)

« SNL/NM Facilities Engineering building drawings {(SNL/NM August 1982, SNL/NM
Date [unk]b)

+ Seven interviews with nine facility personnel {current and retired) (Young and

Wrightson April 1985, Perkins December 1984, Martz September 1985, Martz
October 1985a, Martz October 1985b, Author [unk] Date [unk], Young January 1996)
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» Memos from personnel describing activities at the SWMU (Marshall September
1993)

10.4.3.1.2 UXO/HE Survey

In February 1994, SNL/NM ER personnel and Kirtland Air Force Base Explosive Ordnance Unit
performed a 100-percent coverage UXO survey at SWMU 85 (and SWMU 14). The survey
visually inspected for ordnance, HE, and ordnance debris. No ordnance material was found at
SWMU 85. (SNL/NM September 1994).

10.4.3.1.3  Radiofogical Survey(s)

The Phase | survey at SWMU 85 (and SWMU 14) was conducted during March 1994, and
encompassed a total of 1.4 acres of flat graded terrain (RUST Geotech Inc. December 1994).
An additional survey, conducted at Firing Site 4 in March 1996, covered 13.2 acres (SNL/NM
September 1997). A gamma scan survey was performed at 6-foot centers (100-percent
coverage) over the surface of the sites. Only one source area of gamma activity at 30 percent
or greater than the natural background was identified during this survey. The one area source
at SWMU 85 (and SWMU 14) was remediated based upon gamma spectroscopy results from
the precleanup samples that showed that the elevated radiation was related to anthropogenic
material. Cleanup of the source was completed in July 1995. Two point sources were identified
at Firing Site 4, the Cable Suspension Facility. These were removed in June 1996 (SNL/NM
September 1997). After removal of radiological contaminated soils, postcleanup (verification)
samples were collected from SWMU 85. The samples were collected from areas exhibiting the
highest residual gamma readings. Figure 10.4.3-1 shows confirmatory sampile locations for the
postcleanup samples and Section 10.4.4 discusses results.

10.4.3.1.4  Cultural-Resources Survey

A cultural resources survey of SWMU 85 was conducted in 1994 in support of the environmental
assessment of the SNL/NM ER Project (DOE March 1996). No cultural resources were present
on the site (Hoagland and Dello-Russo February 1995).

10.4.3.1.5  Sensitive-Species Survey

A sensitive-species survey was performed at SWMU 85 in 1894. Findings from this survey
indicate that no sensitive species are present on the site (DOE March 1996).

10.4.3.1.6  Geophysical Survey(s)

On March 5, 1997, MDM/Lamb Inc. conducted a geophysical investigation of SWMU 85
(Hyndman April 1997) at Firing Site 1, to locate potential subsurface test sites. The survey was
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conducted using a Geonics EM-61 high-precision locator for metal detection and a

Geonics EM-38 ground conductivity meter to delineate changes in the soil characteristics that
would indicate disturb soils (burial pits). Figures 10.4.3-2 and 10.4.3-3 show maps of the survey
area and significant anomalies. Except for anomalies from underground utilities, no other
anomalies were delineated indicating subsurface burial.

10.4.3.2 Sampling Data Collection

From July 28, 1995, through July 31, 1995, five boreholes in Firing Site 1 (BH-1, BH-2, BH-3,
BH-4 and BH-5) were sampled at 5-foot intervals to a total depth of 17 feet. Figure 10.4.3-4
shows the locations at which the boreholes were sampled. A total of 20 samples were collected
from the boreholes, excluding duplicates. The purpose of this screening sampling effort was to
obtain preliminary analytical data to support the ER Project site ranking and prioritization. Other
than duplicate samples for offsite laboratory analyses, no quality assurance {(QA)/quality control
(QC) samples were collected. The soils were analyzed for RCRA metals pius beryllium and
nickel {see Table 10.4.3-1); gamma radiation (Table 10.4.3-2); and HE (Table 10.4.3-3). The
samples were analyzed at SNL/NM’s on-site laboratory, and 10 percent of the replicate sampies
were sent off site.

Based upon screening sample data there appears to be no gross metal contamination at
SWMU 85. Concentrations of silver, nickel, barium, and lead exceetied the approved
background levels. The maximum silver levels were detected at 13 milligrams (mg)/kg J
(nonguantified background level is <1 mg/kg), arsenic was detected at 4.5 mg/kg (4.4 mg/kg is
background level). The maximum nickel concentration was detected at 26 mg/kg (11.5 mg/kg is
background), the maximum lead concentration was detected at 110 mg/kg (11.8 mg/kg
background). All other metals were either below background levels or were not detected.
On-site laboratory detection levels for silver, arsenic, cadmium, and selenium were above
background limits or the nonquantified background levels (cadmium, selenium, and silver);
however, these metals were not COCs at this site, but because of their detection {imits greater
than background, they are evaluated in the risk assessment (see Section 10.6).

All HE were below detection limits. Because explosives are not naturally occurring, there are no
background values for these constituents.

When gamma radiation activities were compared to background for the significant COCs
(uranium-238, uranium-235, and cesium-137), all activities were either below background levels
or below the minimum detection activities (MDA) for each radionuclide. The MDA for some
analytes, however, were above background levels. For thorium-232, all results were either
below background or were not detected (i.e., less than MDA) and the MDAs were less than
background levels. It appears from these screening results that there is no significant
radiclogical contamination at Firing Site 1 at SWMU 85.

10.4.3.3 Data Gaps

Although the screening samples did not reveal any significant contamination at Firing Site 1,
due to budget and time constraints, Firing Sites 2, 3, and 4 were not investigated dusing this
phase. Additional data were needed to determine whether these areas were contaminated or
not. Also, the preliminary data collected to date were not of adeguate quality to characterize the
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site fully. In some cases, the detection limits exceeded background levels. For these reasons,
additional sampling was required to characterize the site fully.

10.4.3.4 Results and Conclusions

Preliminary investigations at SWMU 85 reveated no geophysical anomalies other than buried
utility lines, and no significant contamination was detected in the screening activities.

10.4.4 Investigation #3—SNL/NM SWMU RFI Sampling

Initially, the RFI sampling plan called for collecting 20 random surface samples and a total of
10 subsurface samples from tive boreholes west of the cable run boxes, if geophysics indicated
subsurface anomalies. Based upon subsequent discussions with the New Mexico Environment
Department (NMED), it was agreed fo install two boreholes {BH-6 and BH-7) west of the cable
run boxes, and one borehole (BH-8) immediately to the north of Firing Site 1 (SNL/NM June
1997). Additionally, 25 surface soil samples were collected from Firing Sites 1, 2, and 4. The
sampling procedures and results are discussed in detail in the following sections.

10.4.4.1 Nonsampling Data Collection

Except for the geophysical survey discussed above, no additional nonsampling activities were
implemented. However, SNL/NM conducted a survey on May 15, 1997, and on June 16, 1997,
to confirm the presence and location of underground utilities detected in the geophysical survey.

10.4.4.2 Sampling Data Coflection

10.4.4.2.1  Voluntary Corrective Measure Activities

Except for the radiological VCM activities performed by RUST-Geotech Inc. (Section 10.4.3.1.3),
no VCM activities were conducted at SWMU 85.

10.4.4.2.2  Confirmatory Sampling

To determine whether any contamination existed at Firing Sites 2, 3, and 4, and to further
characterize Firing Site 1, twenty-five surface samples were collected from the 0- to 6-inch
depth, and nine subsurface samples were collected from three boreholes using the Geoprobe
sampler at depths of 5to 7, 10 to 12, and 15 to 17 feet, from September through October 1997.
The samples were collected according to the procedures described in the SWMU 85 sampling
plan (SNL/NM February 1996) bullets of understanding, June 11, 1897. In addition to the
sample locations described in the SAP, three more surface samples were collected at Firing
Site 4 in an area of discolored soils (Samples 85-4-GR-026, 85-4-GR-027, and 85-4-GR-028,
four surface samples coliected around the VGES tank at Firing Site 2 (85-1-GR-029, 85-1-GR-
030, 85-1-GR-031, and 85-1-GR-032). All samples were collected using an approved SNL/NM
field operating procedure. SNL/NM Department 7713 (Radiation Protection Sample Diagnostics
Laboratory} analyzed all samptes on site for gamma-emitting radionuclides using gamma
spectroscopy (Annex 10-A). Chemical analyses (HE and RCRA metals plus nickel and
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beryllium) were performed by Lockheed Analytical Services of Las Vegas, Nevada, and Genera!
Engineering Laboratories of Charleston, South Carolina, at Level ill data quality. Level Il data
are definitive data (including matrix spikes (MS), matrix spike duplicates (MSD), laboratory
control samples (LCS), and laboratary control sample duplicates (LCSD) appropriate for site
characterization. RCRA metals were analyzed using EPA Method 6010/7000 (EPA November
1986). HE were analyzed using EPA Method 8330 (EPA November 1986). Level lil data were
validated (Annex 10-B) as set forth by SNL/NM Technical Operating Procedure 94-03 (SNL/NM
July 1984). Figures 10.4.4-1, 10.4.4-2, and 10.4.4-3 show sample locations. Tables 10.4.4-1,
10.4.4-2, 10.4.4-3, and 10.4.4-4 show results.

10.4.4.3 Data Gaps

Because no data were available to prove or refute unequivocally the presence of contamination
at SWMU 85, the sampling plan was designed to determine whether the COCs were present,
and if they were, the extent of the contamination.

10.4.4.4 Results and Conclusions

Metals

Five metals (beryllium, cadmium, selenium, mercury and silver) were below the approved
background limits (berylfium) or the nonquantified background values (cadmium, selenium,
mercury, and silver) established for the subsurface soils in the Southwest Test Area (SWTA).
However, the maximum detection limit for mercury (0.11 mg/kq), slightly exceeded the
unquantified background value of <0.1 mg/kg.

All subsurface concentrations for chromium and lead were either not detected or were below
background. Some concentrations of chromium and lead in surface soils exceeded
background. Only one chromium sample, at 23 mg/kg, exceeded the background level of

17.3 mg/kg. Eight surface samples exceeded the approved background value of 21.4 mg/kg for
lead. The maximum concentration for lead detected in the confirmatory samples was

380 mg/kg.

Arsenic and nickel were both below approved background limits in surface soils. In subsurface
soils, each COC exceeded background limits in only one sample. The arsenic concentration in
the subsurface soils was 4.6 mg/kg (background is 4.4 mg/kg) and the maximum nickel
concentration was 38 mg/kg kg (background is 11.5 mg/kg).

Barium was present above background limits in both surface and subsurface soils. Eight
surface soil samples were above approved the approved background limits of 130 mg/kg. The
maximum barium value in surface soils was 400 mg/kg. Seven of the samples were from Firing
Site 1 and one sample was from Firing Site 4. The barium concentration for one subsurface
sample (85-BH-008-5.0-S} was 370 mg/kg (background is 214 mg/kg).
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Explosives

For HE, all analytes were below the detectable limits except for 1,3,5,7-tetranitro-
1,3,5,7-tetrazucyclooctane (HMX) in one sample (85-004-GR-026-0.0-SS0). The HMX
concentration at this location was 8,400 micrograms per kilogram (ug/kg). This surface soil
sample was collected near the center of Firing Site 4. In other samples from the immediate
area (85-004-GR-027-0.0-SSO and, 85-004-GR-028-0.0-SS0), HMX values were below
detection limits, which suggests the 8,400 pg/kg sample may be a local anomaly.

Radioisotopes

The radioisotope activities that were evaluated for SWMU 85 include the Geotech VCM samples
that were collected in September 1995, the screening samples that were collected by SNL/NM
in July 1995, and the confirmation samples that were coliected by SNL/NM from April through
October 1997. All radiological data were considered to be at a quality level sufficient for a risk
assessment. Thorium-232 was the only radioisotope with activities from both surface and
subsurface soils below the NMED-approved background levels of 1.01 picocuries per gram

(pCi/g).

Cesium-137 was detected below background levels for surface soils. Although the MDA was
variable among the samples for cesium-137, it was detected at levels below the approved
background levels. One subsurface soil sample was above the background level of 0.079 pCi/g
for cesium-137 (at 0.347 pCi/g).

Al uranium-235 subsurface soil samples were detected below background level (0.16 pCi/g).
Five surface samples were above the approved background leve! (0.16 pCi/g) for uranium-235.
The maximum value of these five sampies was 0.538 pCi/g.

Uranium-238 was detected above background in both the surface and subsurface soils. Eight
of the surface sampies were above the background levels (1.4 pCi/g). Activities for the eight
samples were detected at ranges of from 1.77 to 26.7 pCi/g. One sample was detected above
the background level (1.4 pCi/g) in subsurface soils. The activity for this sample was 99.1 pCi/g.

Alpha spectroscopy was performed on the grab samples collected from around the VGES

tank at Firing Site 2 (ER-85-GR-029-0.0-SS, ER-85-GR-030-0.0-SS, ER-85-GR-031-0.0-SS,
and ER-85-GR-032-0.0-S8) and Firing Site 3 (85-GR-006-00-SS, 85-GR-007-00-SS,
85-GR-008-00-SS, 85-GR-009-00-SS, and 85-GR-010-00-SS). The maximum alpha activity
was detected at 0.909 pCi/g for isotopic uranium; 0.0852 pCi/g for uranium-235; and 3.15 pCi/g
for uranium-238.

10.4.4.5 QA/QC

Tables 10.4.3-1 and 10.4.3-4 show the QA/QC results for metals. Two field blanks (85-BH-15-
FB for Record Number 3982 and 85-BH5-15-FB for Record Number 50942), and two equipment
blanks (85-BH5-15-EB for Record Number 3982 and 85-BH-15-EB for Record Number 50942)
from the screening sample event were analyzed for metals. Results revealed no detections for
metais. HE results also revealed no detections (Tables 10.4.3-3 and 10.4.3-2). However, an

H qualifier was assigned to the results because holding times were missed by the on-site
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laboratory. Results for QA samples for the screening samples all revealed no detections for
gamma radiation (Table 10.4.3-2); however, alpha radiation was detected in the fieid blank and
in the equipment blank (Table 10.4.4-3).

Four equipment blanks (85-1BH-008-EB, 85-GR-010-00-EB, 85-4-G R-028-00-EB, 85-1-GR-
032-EB) from the confirmatory sampling event were analyzed for metals (Table 10.4.4-1).
Results of the blank analyses revealed concentrations of several metals detected below the
quantifiable detection limits. Barium was detected in three of the four samples. Chromium was
detected in two of the four samples, and there was one detection for silver. Results revealed no
detections for HE in the four QA samples (Table 10.4.4-2). However, sample 85-1-BH-008-EB
was given an A, R qualifier, signifying that the laboratory accuracy and bias measurement for
the LCS did not meet acceptance criteria (the A qualifier) and is therefore not usable for its
intended purpose {the R Qualifier). All other QA results met acceptance criteria. Two of the
equipment blanks were analyzed for radiological activity using gamma spectroscopy, and

two were analyzed for isotopic uranium using alpha spectroscopy (Table 10.4.4-3). For gamma
radiation, the results revealed no detections. For isotopic uranium, the results revealed values
of 0.001 pCi/g for uranium-233/234, 0.007 pCi/g for uranium-235 and 0.07 pCi/g for
uranium-238 from sample 85-GR-010-EB.

10.4.4.6 Data Validation

Metals

The confirmatory data sampling data were validated at Level Ill data quality level. For the
metals for Analysis Request/Chain of Custody (AR/COC) 6615, the data are considered
acceptable, and the QC results are adequate; however, field precision did not meet acceptance
criteria for the associated field duplicate pair. In addition, the relative percent difference (RPD)
for the MS/MSD did not meet the criteria for lead. Because of sample heterogeneity associated
with the soil samples, lead were results assigned J values for the samples associated with
sample pair 85-1-GR-020-SSO, 85-1-GR-020-SSD. This is consistent where RPD exceeds

20 percent and 35 percent for technical review purposes. The matrix blank shows lead at

levels above the reportable detection limits. No data are qualified in the equipment blank
(Sample Number 85-4-GR-028-00-EB) because the sample results are greater than five times
the blank.

For AR/COC 6354 metals, the QC results are acceptable. The field duplicate pairs show an
RPD outside the control limits for chromium. The sample results for these associated samples
were J valued.

QOrganics

For organic results for AR/COC 6615, all data are acceptable and QC measures are adequate.
No data are qualified.

For AR/COC 6354 for organic results, the laboratory accuracy for LCS did not meet the

acceptance criteria. The data are not usable for the intended purposes. The LCS percent
recoveries were below the acceptable limits for half the analyses in the LCS. No LCSD was
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reported, and no MS/MSD were run on the samples from AR/COC 6354. The MS/MSD was
reported from AR/COC 6615 and met the limits. The sample results were assigned A,R values,
because in the samples yieided no detections. The LCSD percent recovery for the aqueous
samples was below the acceptance limits for over half of the analytes in the LCSD. The LCS
met the acceptance limits, but the MS/MSD did not. Because no analytes were detected, all
associated sample results were assigned qualified A, R values. It is noted that although the
explosives data analyses were not acceptable as Level |ll data, the results do compare
favorably with the results for AR/COC 6615, which is acceptable, and with the screening sample
results shown in Table 10.4.3-3. All these data revealed no detections. The unacceptable
Level Il data were, therefore, not used for risk assessment purposes. The results, however, are
comparable to the acceptable Level Il data. This correlation provides strong evidencs for the
absence of explosives contamination at the site.

10.5 Site Conceptual Model

Section 10.5 describes the conceptual model for SWMU 85 and summarizes the nature and
extent of contamination and the environmental fate of COCs.

10.5.1 Nature and Extent of Contamination

Review of the analytical data at SWMU 85 identified several COC at concentrations above
approved background limits, inciuding arsenic, barium, chromium, lead, nickel, and silver for
metals; HMX for explosives; and the radiological constituents uranium-238 and uranium-235
(see Table 10.5.1-1). Mercury, silver, selenium, and cadmium do not have quantified
background limits; therefore, it is not known whether these constituents exceed background and
are included in Table 10.5.1-1. These COCs, however, do not pose significant risk to human
health or the environment, based upon maximum concentrations detected in surface and
subsurface soils at SWMU 85. The nature and extent of contamination is discussed below.

Firing Site 1

The metals arsenic, barium, chromium, nickel, and lead were all detected above approved
background limits at Firing Site 1. Chromium (at 23 J mg/kg) occurred in one surface soil
sample (85-BH-008-0.0-SS) above approved background levels (21.4 mg/kg). Barium also
occurred over approved background levels at six surface soil locations. The maximum
concentration at Firing Site 1 were 400 mg/kg. Barium (at 370 mg/kg) was also detected above
approved background fimits in one borehole (85-BH-8-5.0-SS) at a depth of 5 feet.

Lead occurred above approved background limits at seven surface soil locations. The
maximum concentration detected at Firing Site 1 was 380 PJ mg/kg. No lead was detected
above approved background limits in the boreholes at this location.

Arsenic and nickel occurred above approved background limits in one subsurface tocation,
BH.6. The maximum concentration for these COCs were 4.6 and 38 mg/kg, respectively.

No HE were detected at Firing Site 1, and the radiological activities were all below background
levels.
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Table 10.5.1-1
Summary of COCs for SWMU 85

COC Type

Number of
Samples
(surface/

subsurface)

COCs
greater than
background

Maximum
Background
Limit/SWTA

(surface/subsurface
axcept where noted)

Maximum
Concentration
{mg/kg except
where noted)

Average
Concentration
{surface/subsurface)
{mg/kg except
where noted)

Sampling Locations Where
Background Gencentration
Limit Exceeded

inorganic
Nenradio-
nuclides

41/9

Barium

130/214

400/370

115162

85-BH-006-00-S,
85-BH-006-0.0-SD,
85-BH-007-0.0-S,
85-BH-007-0.0-SD,
85-1-GR-016-0.0-SS0O,
85-1-GR-017-0.0-SS0O,
85-1-GR-018-0.0-SS0O,
85-GR-019-0.0-850,
85-1-GR-020-SSD,
85-4-GR-025-0.0-SS0,
85-BH-008-5.0-S

Chromium

17.3/15.8

23/INA°

9.06/NA

85-BH-008-0.0-8S

Lead

21.4/11.8

380 PJ/NA

35.5/NA

85-BH-006-0.0-S,
85-BH-006-0.0-SD,
85-1-GR-017-0.0-SSD,
85-1-GR-016-0.0-SS0,
85-1-GR-018-0.0-SSO,
85-1-GiR-019-0.0-SS0O,
85-1-GR-020-0.0-SS0,
85-1-GR-023-0.0-550

Silver

<1.0/<1.0

3.0/NA

0.3/0.11(ND)

85-GR-007-0.0-SS

Arsenic

5.6/4.4

NA/4.6

NA/3.4

85-BH-006-10-8

Cadmium

<1.070.9

0.399/NA

0.21/NA

All surface samples were
less than the nonquantified
background values

Mercury

<0.25/<0.1

0.165 J/ND
(all)

0.077/0.11

All surface samples were
less than the nonguantified

background values

Nickel

11.5/11.5

NA/38

NA/11.8

85-BH-006-5.0-5

Selenium

<1%<1”

0.815/0.38 J

0.523/0.33

All surface samples were
less than the nenquantified
background values

Explosives

41/9

HMX

NA

8400 pa/kg

Not calculated®

85-4-GR-026-0.0-880

Radionuclides

U-238

1.4/1.4 pCi/g

26.711.21
pCilg

Not calculated’

85-2-GR-012-0.0-SS0,
85-2-GR-013-0.0-5S0,
85-2-GR-013-0.0-88D,
85-2-GR-014-0.0-SS0,
85-1-GR-030-0.0-3S,
85-1-GR-032-0.0-SS0,
B85-2-GR-011-S80,
B5-4-GR-025-0.0-S80,
14E1C-8§,

14E1D-SS,
14-GR-090297

U-235

0.16/0.16 pCilg

0.54/NA pCi/g

Not calculated

85-2-GR-012-0.0-880,
85-2-GR-013-0.0-SS0,
85-2-GR-013-0.0-88D,
85-2-GR-014-0.0-S80,

:From Dinwiddie (September 1997). :

Average concentration includes all samples and duplicates, and nondetects with MDLs greater than background.
°All values are below background levels.
.Unquantified background levels.

‘HMX was detected in one sample. All others were nondetect.

An average minimum detectable activity (MDA) is not calcuiated due to the variability of the counting error and the number of
reported nondetectable activities. These nondetectable activities are solely a function of instrument counting duration, rather than an
indication of the presence or absence of a specific radionuclide in the environment.

na/kg = Microgram(s) per kilogram.
cOoC = %lesmue(nt) of c?qr:cem.
mg/kg = Milligram(s) per kilogram.
N,g/k = Not applicable.

AL/7-98/WP/SNL:R4400-10.00C
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Contamination at Firing Site 1 consists of barium, lead, and chromium that extends laterally and
to the area around the cable run boxes (Figure 10.4.4-1). The contamination extends vertically
no deeper than 5 feet bgs (e.g., barium in BH-8 at a concentration of 370 mg/kg). At 10 and

15 feet bgs, barium is below the NMED-approved subsurtace background limit.

Firing Site 2

No nonradiological metals were detected above approved background limits at Firing site 2 and
no explosives were detected. The primary COCs at Firing Site 2 are the radionuclides uranium-
238 and uranium-235. These constituents appear to be centered on the VGES tank, which
would be their likely source (Figure 10.4.4-1). The horizontal extent of radiological
contamination was defined by the RUST Geotech Inc. survey and VCM that were conducted in
July and September 1995 and from March through June 1996. RUST Geotech Inc. removed all
contamination that was 30 percent greater than local background. However, the confirmation
sampling that was conducted from September through October 1997 indicates that some soil
contamination at levels greater than NMED-approved background levels remains. The
maximum activities are 2.67 pCi/g for uranium-238 and 0.31 pCi/g for uranium-235. These
values are within acceptable risk levels as discussed in Annex 10-C.

The subsurface soils at Firing Site 2 were investigated in the SWMU 14 investigation

(SNL/NM June 1998). Sample locations ER14-TR1-003-3.0-TR and ER14-TR6-018-3.0-TR
were collected at a depth of 3 feet in the area of the VGES tank (see Figure 3.4.4-1 and

Tables 3.4.4-1, 3.4.4-2 and 3.4.4-3 in Annex 10-C). When compared to approved background
limits, these data shows that metals and radionuclides are within acceptable limits and HE is
nondetect at this depth. Impact to the subsurface soils from these COCs was determined to be
minimal (see Annex 10-C). These results are described more completely in the SWMU 14 NFA
Proposal (SNL/NM June 1998).

Firing Site 3

Silver (at 3.00 mg/kg) was the only metal detected at a concentration above background at
Firing Site 3 in one sample (85-GR-007-0.0-SS) (Figure 10.4.4-2). No explosives were detected
at levels above approved background limits. Gamma activities for thorium-234 (85-GR-007-0.0-
88) and radium-228 (85-GR-006-0.0-SS and 85-GR-007-0.0-SS) were detected above NMED-
approved background levels.

Firing Site 4

Barium, the only nonradiological metal detected above approved background limits at Firing Site
4, was detected in surface soil sample 85-4-GR-025-0.0-SSO (Figure 10.4.4-3). The explosive
compound HMX was detected in 85-4-GR-026-0.0-SSO. Uranium-238 was the only radiological
metal of concern that was detected above background. Contamination at Firing Site 4 appears
to be localized in the immediate area of these samples. The sample 85-4-GR-026 0.0-SSO was
collected near the center of the firing site, which would be the immediate firing test area. This
was near an area of discolored surface soils. This material was black carbonaceous material
that occurred as a thin (less than 2-inch-thick) discontinuous layer in the immediate area of
85-4-GR-027-0.0-SS. This material covers an approximate area of less than 100 square feet.
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No hazardous or radiological constituents were detected above NMED-approved background
levels in this sample. Explosives detections were below the background limits.

The barium and uranium that were detected in 85-4-GR-025-0.0-SSO appear to be local
anomalies. This location is 200 feet from the center of the test site. It is unlikely that this )
material is anthropogenic. Concentrations/activities of these constituents would be expected to
be higher closer to the point of origin of the firing test (i.e., the center of the firing site).
Concentrations in samples from this area were all at less than NMED-approved background
limits. This material may, therefore, reflect a local soil anomaly, and the extent of contamination
appears to be confined to the HMX anomaly at 85-4-GR-026-SS.

10.5.2 Environmental Fate

From the background interviews and from knowledge of the site operations, the primary sources
of COCs at SWMU 85 were nonradiological metals (primarily beryllium) and HE from subsurface
firing tests at Firing Site 1; DU and metals from the steam reaction tests at the VGES tank on
the surface soil at Firing Site 2; and DU, C-4 explosives, and barium from Baratol explosives on
the surface of the firing sites from surface tests.

The primary nonradiological metals that were detected above NMED-approved background
levels include arsenic, barium, chromium, nickel, lead, and silver. Mercury, cadmium, and
selenium levels, however, must be considered in a risk assessment of the SWMU because they
do not have quantified background concentrations. Radiological constituents above background
levels include uranium-238 and uranium-235. The explosive, HMX was also detected (see
Table 10.5.1-1).

Figure 10.5.2-1 shows the environmental fate for the constituents at SWMU 85. The current
and future projected land uses for SWMU 85 are industrial (DOE and USAF March 1996.) The
potential human receptor is the industrial worker. Exposure routes to industrial workers would
be through dust emissions from surface soil and dust contamination through ingestion or by
external irradiation. Ecological receptors would be more affected by the uptake of biota,
ingestion and dermal contact of surface-water runoff, and percolation to the vadose zone.

Several factors preclude a groundwater pathway as a potential exposure route. The infiltration
rates for the SWTA have been determined to be on the order of 0.002 to 0.071 cm/yr, and
seepage rates from 0.03 to 11.8 cm/yr (see Section 10.2.1). Groundwater has been estimated
to be at an approximate depth of 347 feet bgs. High-partitioning coefficients and low mobility of
the ions of the COCs would dilute the low concentrations of these constituents even more. For
these reasons, groundwater was not evaluated as a contaminant migration pathway.

Annex 10-C provides additional discussion of the exposure routes and receptors at SWMU 85.

10.6 Site Assessments

10.6.1 Summary
The site assessment concludes that SWMU 85 does not have significant potential to affect

human health under an industrial land-use scenario. After consideration of the uncertainties
associated with the available data and modeling assumptions, ecological risks associated with
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SWMU 85 were found to be insigniticant. This section briefly describes and Annex 10-C
provides detailed descriptions of the site assessments.

10.6.2 Screening Agsessments

10.6.2.1 Human Health

SWMU B5 has been recommended for industrial land-use {(DOE and USAF March 1896).
Annex 10-C provides a complete discussion of the risk assessment process, results, and
uncertainties.

Because COCs are present in concentrations or activity levels greater than background levels, it
was necessary to perform a health risk screening assessment analysis lor the site. Besides
COC metals, this assessment included any HE detected above their reporting limits and any
radionuclide compounds detected either above background leveis and/or MDAs. The risk
assessment process provides a quantitative evaluation of the potential adverse human health
effects caused by constituents in the site’s soil. The Risk Assessment Report calculated the
hazard index (Hl) and excess cancer risk for both an industrial land-use and residential land-use
sefting. The excess cancer risk from nonradiological COCs and the radiological COCs is not
additive (EPA 1989).

In summary, the HI calculated for SWMU 85 nonradiological COCs is 0.03 for an industrial land-
use setting, which is less than the numerical standard of 1.0 suggested by risk assessment
guidance (EPA 1989). Incremental risk is determined by subtracting risk associated with
background from potentiat nonradiological COC risk. The incremental Hl is 0.02. The total
excess cancer risk for SWMU 85 nonradiological COCs is 2E—6 for an industrial land use
setting. Guidance from the NMED indicates that excess lifetime risk of developing cancer by an
individual must be less that 1E-6 for Class A and B carcinogens and less than 1E-5 for Class C
carcinogens (NMED March 1998). Thus, the total excess cancer risk for this site is above the
suggested acceptable risk value (1E-6). However, the incremental excess cancer risk for
SWMU 85 is 5E-8, which is below proposed guidelines.

The incremental total effective dose equivalent for radionuclides for an industrial land-use
setting for SWMU 85 is 7.4E-1 millirem {mrem)/yr which is well below the recommended dose
limit of 15 mrem/yr found in EPA’s OSWER Directive No. 8200.4-18 and reflected in a document
entitled “Sandia National Laboratories, New Mexico Environmental Restoration Project—
RESRAD input Parameter Assumptions and Justification” (SNL/NM February 1998). The
incremental excess cancer risk for radicnuclides is 8.3E-6 for industrial land-use scenario, which
is much less than risk values calculated from naturally occurring radiation and from intakes
considered background concentration values.

The residential land-use scenarios for this site are provided only for comparison in the Risk

Assessment Report (Annex 10-C). The report concludes that SWMU 85 does not have
significant potential to affect human health under an industrial land-use scenario.
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